As a contribution to the hypothesis of mixing of three active neutrinos with, at least, one sterile neutrino, we report on a simple 4 × 4 texture whose 3 × 3 part arises from the popular bimaximal texture for three active neutrinos ν e , ν µ , ν τ , where c 12 = 1/ √ 2 = s 12 ,
The present status of experimental data for atmospheric ν µ 's as well as solar ν e 's favours oscillations between three conventional neutrinos ν e , ν µ , ν τ only [1] . However, the problem of the third neutrino mass-square difference, related to the possible LSND effect for accelerator ν µ 's, is still actual [2] , stimulating a further discussion about mixing of these three active neutrinos with, at least, one hypothetical sterile neutrino ν s (although such a sterile neutrino is not necessarily able to explain the LSND effect [3] ). As a contribution to this discussion, we report in this note on a simple 4 × 4 texture for three active and one sterile neutrinos, ν e , ν µ , ν τ and ν s , whose 3 × 3 part arises from the popular bimaximal texture [4] working grosso modo in a satisfactory way for solar ν e 's and atmospheric ν µ 's if the LSND effect is ignored. Such a 3 × 3 bimaximal texture is perturbed [5] In the popular 3 × 3 bimaximal texture the mixing matrix has the form [4]
Such a form corresponds to c 12 = 1/ √ 2 = s 12 , c 23 = 1/ √ 2 = s 23 and s 13 = 0 in the notation used for a generic Cabibbo-Kobayashi-Maskawa-type matrix [6] (if the LSND effect is ignored, the upper bound |s 13 | < ∼ 0.1 follows from the negative result of Chooz reactor experiment [7] ). Going out from the form (1), we propose in the 4 × 4 texture the following mixing matrix:
with c 14 = cos θ 14 and s 14 = sin θ 14 (note that in Eq. (2) only s 12 , s 23 and s 14 of all s ij with i, j = 1, 2, 3, 4 , i < j are nonzero).The unitary transformation describing the mixing of four neutrinos ν α = ν e , ν µ , ν τ , ν s is inverse to the form
where ν i = ν 1 , ν 2 , ν 3 , ν 4 denote four massive neutrino states carrying the masses m i = m 1 , m 2 , m 3 , m 4 . Here, U = (U αi ) , α = e , µ , τ , s and i = 1, 2, 3, 4. Of course, U † = U −1 and also U * = U, so that a tiny CP violation is ignored.
In the representation, where the mass matrix of three charged leptons e − , µ − , τ − is diagonal, the 4 × 4 neutrino mixing matrix U is at the same time the diagonalizing matrix for the 4 × 4 neutrino mass matrix M = (M αβ ):
where by definition m 
Of course, M † = M −1 and also M * = M. From Eqs. (5) we find that
if m 4 ≤ m 1 or m 1 ≤ m 4 , respectively, and
Obviously,
Due to the mixing of four neutrino fields described in Eq. (3), neutrino states mix according to the form
This implies the following familiar formulae for probabilities of neutrino oscillations ν α → ν β on the energy shell:
valid if the quartic product U * βj U βi U αj U * αi is real, what is certainly true when a tiny CP violation is ignored (then U * αi = U αi ). Here,
with ∆m 2 ji , L and E measured in eV 2 , km and GeV, respectively (L and E denote the experimental baseline and neutrino energy, while
i /2E are eigenstates of the neutrino momentum P ).
With the use of oscillation formulae (9), the proposal (2) for the 4 × 4 neutrino mixing matrix leads to the probabilities ). The probabilities involving the sterile neutrino ν s read:
If ∆m 
then, under the conditions of solar experiments the first Eq. (11) gives
with the estimate 
In Eqs. (13) and (15) the LOW solar solution [1, 8] is used. Note that 
then for atmospheric experiments the second Eq. (11) leads to 
then for the LSND accelerator experiment the third Eq. (11) implies plays the role of a small "sterile" perturbation of the basic bimaximal texture for three active neutrinos ν e , ν µ , ν τ . Of course, if s 14 were zero, the LSND effect would not exist and both solar ν e → ν e and atmospheric ν µ → ν µ oscillations would be maximal. So,
